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RELATIONSHIP OF SEDENTARY BEHAVIOR WITH QUALITY ADJUSTED
LIFE YEARS IN THE OSTEOARTHRITIS INITIATIVE
D. Pinto y, J. Song y, R.W. Chang y,z, P.A. Semanik x, L.S. Ehrlich-Jones y,z,
C.A. Pellegrini y, D. Dunlop y. yNorthwestern Univ., Chicago, IL, USA;
zRehabilitation Inst. of Chicago, Chicago, IL, USA; xRush Univ., Chicago,
IL, USA
Purpose: A signiﬁcant graded relationship between physical activity
level (low, moderate, and vigorous physical activity) and improved
quality adjusted life years (QALYs) has been demonstrated. Physical
activity interventions have the potential to be cost-effective. Recently,
sedentary behavior has been shown to be associated with physical
function loss, suggesting that reducing sedentary behavior may be an
avenue to improve physical function. It is plausible that addressing
sedentary behavior may be a modality to improve QALYs, conveying
beneﬁts in terms of economic outcomes. The purpose of this study was
to investigate whether less time spent in sedentary behavior was
associated with higher QALYs after controlling for potential
confounders.
Methods: This study used prospective data from participants of the
accelerometer ancillary study of the Osteoarthritis Initiative (OAI)
conducted at baseline (OAI 48-month visit) with follow-up 2 years
later (OAI 72-month visit). To provide reliable physical activity esti-
mates, we restricted analyses to participants with 4-7 days of valid
accelerometer monitoring. Additionally, we excluded individuals with
missing health utility data resulting in 1794 community dwelling
adults aged 49-83 with radiographic knee OA or knee OA risk factors
in our sample.
Outcome: A health-related utility score was derived from partic-
ipant responses to the 12-item Short-Form Health Survey at base-
line and two years later. QALYs were calculated as the area under
utility curve over two years. Sedentary behavior was objectively
measured by accelerometer (<100 activity counts/minute). Partic-
ipants were classiﬁed into quartile groups based on average daily
sedentary time (most sedentary Q1 > ¼11.6, 10.7<¼Q2<11.6,
9.7<¼Q3<10.7, least sedentary Q4<9.7 average daily sedentary
hours). The association between sedentary quartiles and QALYs was
examined using quantile regression adjusting for age, gender, BMI,
and moderate-to-vigorous physical activity (MVPA) intensity in
minutes.
Results: Average (SD) QALYs at the 2-year follow-up were 1.56(0.23),
1.61(0.20), 1.60(0.23), 1.60(0.23) for Q1 (most sedentary)-Q4 (least
sedentary) respectively. Differences in median QALYs are reported in
Table 1. Relative to the most sedentary Q1 group, signiﬁcant differences
in median QALYs are shown for Q2, Q3, and Q4 when unadjusted, and
when adjusting for age, gender and BMI, but not when MVPA intensity
was included. When adjusting for age, gender, BMI and MVPA differ-
ences in median QALY in Q2 and Q3 were 0.029 and 0.034 respectively.
Average MVPA was 7.9, 15.7, 22.6, 27.1 minutes per day for Q1-Q4
respectively.
Conclusions: Our ﬁndings suggest the development of strategies spe-
ciﬁc to sedentary groups may result in a meaningful change in QALYs
from the perspective of an economic analysis. In participants with low
MVPA reducing sedentary time may be beneﬁcial; however in indi-
viduals with the least sedentary behavior addressing sedentary time is
unlikely to create changes in QALYs that will be meaningful in economic
studies.Differences in median QALYs among sedentary behavior quartiles (Q1-Q4,most-to-lea
Adjustment factors Q2 vs Q1(95% CI) Q3 vs Q1(95% CI)
Unadjusted Difference 0.052(0.002, 0.102) 0.059(0.009, 0.109)
Age/gender/BMI 0.037(-0.003, 0.078) 0.051(0.010, 0.093)
Age/gender/BMI/MVPA 0.029(p¼0.191) 0.034(p¼0.133)283
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Purpose: The importance of quadriceps strength training in conservative
treatment for knee osteoarthritis iswell known. The purpose of this study
is to elucidate the relation between quadriceps strength and knee pain
symptoms, particularly differences according to age. We compared
women in three age groups by severity of deformation on radiographs
froma large cohort of community-dwellingmiddle-aged and older adults.
Methods: Study subjectswere 791women (1,579 knees) aged 50 years or
older (mean age 65.3±9.4 years) ,whowere selected fromamong theﬁfth
wave examination (July 2006 to July 2008) participants of the National
Institute for Longevity Sciences - Longitudinal Study of Aging (NILS-LSA).
NILS-LSA is a longitudinal, dynamic cohort study that includes medical,
physiological, nutritional, and psychological examinations. Participants
were randomly selected from residents registered with the local gov-
ernments of Obu City and Higashiura Town, Aichi, Japan. The NILS-LSA
was approved by the ethics committee of the National Center for Geri-
atrics and Gerontology, andwritten informed consent was obtained from
all participants. Isometric knee extensor strength in a sitting positionwas
measured in the right and left knees. Knee osteoarthritis was classiﬁed in
ﬁve stages based on theKellgren-Lawrence classiﬁcationwith frontal load
position radiographs of the right and left knees, and degree of degener-
ationwas classiﬁed in three stages (0-I: normal, II: mild deformation, and
III-IV: severe deformation). Subjects were asked about current and past
knee pain status on the survey sheet, and divided into three groups of
current knee pain (Cp group), past but not current knee pain (Pp group),
and no knee pain (N group). A multiple comparison (Tukey-Kramer
method) using a general linear model was done to investigate whether
there was a difference in knee extensor strength (body weight ratio)
depending onwhether or not subjects had current knee pain or a history
of knee pain. Subjects were divided into three age groups of less than 65
years old, 65-74 years old, and 75 years and older, and the total numbers
of knees in each category were investigated for the right and left. Stat-
istical analysis was done using SAS ver. 9.1.3.
Results: In the under-65 group with mild deformation, knee extensor
strength was signiﬁcantly weaker in the Cp group than in the N and Pp
groups (p < 0.01 and p < 0.05, respectively). In the 65-74 year age group,
knee extensor strength was signiﬁcantly weaker in the Cp group than in
the Pp group (p < 0.05), but there was no difference with the N group
among those with mild deformation. Among normal and severe
deformation subjects, the Cp group was signiﬁcantly weaker than the N
group (p < 0.05 and p < 0.01, respectively), but there was no difference
with the Pp group. In the 75 years and older group, the Cp group tended
to be weaker than the Pp group (p ¼ 0.06) among subjects with severe
deformation, while the Pp group tended to be weaker than the N group
among subjects with mild deformation (p ¼ 0.06).
Conclusions: The results of this investigation on the relation between
knee pain and knee extensor strength in women showed that thest sedentary)
Q4 vs Q1(95% CI) p-value (trend) p-value(threshold)
0.059(0.008, 0.109) 0.003 0.004
0.047(0.005, 0.090) 0.019 0.007
0.010(p¼0.677) 0.967 0.297
Abstracts / Osteoarthritis and Cartilage 23 (2015) A82eA416 A185strength of the knee extensors was generally greater in the order of the
N group, Pp group, and Cp group, but the degree differed depending on
age and the degree of deformation on radiographs.
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THE RELATIONSHIP BETWEEN PHYSICAL ACTIVITY AND KNEE
EXTENSOR STRENGTH IN INDIVIDUALS WITH OA: DATA FROM THE
OSTEOARTHRITIS INITIATIVE
J.F. Hafer, K.A. Boyer. Univ. of Massachusetts Amherst, Amherst, MA, USA
Purpose: The purpose of this study is to determine how longitudinal
changes in measures of function and physical activity (PA) differ
between individuals with different severities of knee osteoarthritis (OA)
and how subjective and objective functional measures correlate with
knee extensor (KE) strength. Rates of knee OA increase with age while
levels of PA decrease. KE strength has been related to OA initiation and
progression. The relationship between KE strength and PA in individ-
uals with or at risk of knee OA may provide insight into PA as a pre-
ventative intervention for disease initiation or progression.
Additionally, as most studies assess PA and function through subjective
methods, it is important to determine if these measures differ from
objective measures in correlation to KE strength. This study tested the
hypotheses that 1) Measures of function and PA will decrease from
baseline to 48-month follow-up; these changes will be greater in
individuals with more severe knee OA and 2) Baseline KE strength will
positively correlate with measures of PA and function at baseline and 48
month follow-up; correlations will be stronger between KE strength
and objective measures (20m walk pace, accelerometer counts) than
between KE strength and subjective measures (KOOS, Physical Activity
Scale for the Elderly (PASE)).
Methods: The following data from theOsteoarthritis Initiative (OAI)were
retrieved from baseline and 48-month follow-up visits for individuals
withor at risk of kneeOA:Kellgren-Lawrence (KL) grade; KOOSkneepain,Table 1. Change in function and physical activity variables between baseline and 48mo
with KL grade 0 or 1; Bin 23 ¼ individuals with KL grade 2 or 3; Bin 4 ¼ individuals
Bin 01 Bin 23
Change SD P Change SD
KOOS Pain 1.87 12.79 <0.01 1.30 15.58
KOOS Symptom 1.06 10.12 <0.01 0.44 13.70
KOOS QOL 3.10 16.39 <0.01 3.11 18.04
KE Strength (N/kg) -0.31 1.04 <0.01 -0.20 0.51
20m Walking pace (m/s) -0.02 0.15 0.01 -0.02 0.15
PASE Walking -0.10 1.18 0.03 -0.20 1.25
PASE Composite -5.63 75.21 0.06 -8.63 76.60
Table 2. Correlations between baseline knee extensor (KE) strength andmeasures of fu
physical activity (PA) measures were only measured at 48 months.
Bin 01 Bin 23
Mean SD P Pearson
Correlation
Mean
Baseline Kt Strength
(N/kg)
1.75 1.52 1.23
Baseline Visit
KOOS Pain 89.01 13.56 <0.01 0.17 83.73
KOOS Symptom 90.66 10. 62 <0.01 0.20 85.28
KOOS QOL 76.75 17.98 <0.01 0.10 69.63
20m walk pace (m/s) 1.37 0.19 <0.01 0.27 1.35
PASE walkinc 1.89 1.14 0.14 1.93
PASE composite 170.55 79.59 <0.01 0.14 162.38
48 Month Visit
KOOS Pain 90.88 12.41 <0.01 0.12 85.02
KOOS Symptom 91.72 10.27 <0.01 0.13 85.92
KOOS QOL 79.85 17.44 <0.01 0.11 72.47
20m walk pace (m/s) 1.36 0.19 <0.01 0.29 1.32
PASE walking 1.79 1.17 0.31 1.73
PASE composite 164.92 81.01 <0.01 0.14 153.75
PA Intal (counls) 235193.50 118098.65 <0.01 0.22 210077.95
Lighl PA (min) 285.59 75.61 0.11 275.47
Mod. PA (min) 20.78 19 41 <0.01 0.22 17.49
Mod.Vig. PA (min) 22.13 21.37 <0.01 0.24 18.28
Vig. PA (min) 1.35 5.32 <0.01 0.14 0.79symptoms, andquality of life scores; PASE composite andwalking activity
scores; 20 meter walk pace; and maximum isometric KE strength nor-
malized to body mass. In addition, the total average daily activity counts
aswell as averagedailyminutes for light,moderate,moderate to vigorous,
and vigorous PAwere retrieved from the accelerometry dataset for the 48
month visit. Data for themost affected leg (highest KL grade or right leg if
equal) were retrieved for all OAI participants with complete data for the
variables of interest. Participants were divided into one of 3 groups (0-1,
2-3, or 4) based on baseline KL grade.
For H1 variables of interest were compared across bins at baseline and
48 months using ANOVAs and post-hoc tests for comparisons where
p<0.05. For H2 linear regression was performed (p<0.05) and Pearson
correlation coefﬁcients were calculated.
Results: From baseline to the 48 month visit, KOOS pain and QOL scores
improved for KL 01 and 23, and KOOS symptom scores improved for KL
01. KE strength, 20mwalk pace, and PASE walking and composite scores
decreased for all groups from baseline to 48 months. The decrease in
KOOS symptom score as well as 20mwalk pace was greater in KL 4 than
in KL 01 & 23 (Table 1). Baseline KE strength correlated most strongly
with direct measures of function (20m walk pace, PA values) in all
groups. KE strength predicted 20m walk pace, PASE, as well as total,
moderate, and moderate-to-vigorous PA values more strongly for
individuals in KL 4 than for those in less severe groups (Table 2).
Conclusions: In agreement with the hypotheses functional measures
decreased from baseline to the 48 month visit. In addition, KE strength
correlated with many functional measures and KE strength correlated
most strongly with objective measures of function and PA, especially PA
intensities that qualify as exercise. This study demonstrates that
objective assessment of activity and function may better correlate with
individuals’ risk for OA initiation and progression than subjective
assessments. The inclusion of these objective assessments of PA pro-
vides evidence for individuals with or at risk of knee OA being able
to mediate the incidence and/or progression of knee OA by maintaining
PA.nth visits; comparison ofmagnitude of change across bins. (Bin 01¼ individuals
with KL grade 4).
Bin 4 Bin differences P
P Change SD P
0.03 -2.22 16.98 0.31 0.10
0.41 -3.48 17.33 0.12 01-4, 23-4 0.02
<0.01 -0.92 16.33 0.66 0.20
<0.01 -0.49 0.90 <0.01 0.27
<0.01 -0.06 0.13 <0.01 01-4, 23-4 0.05
<0.01 -0.34 1.30 0.04 0.19
<0.01 -25.70 84.66 0.02 0.14
nction and physical activity at baseline and 48month visits. Note: accelerometry
Bin 4
SD P Pearson
Correlation
Mean SD P Pearson
Correlation
1.40 4.39 1.29
17.00 <0.01 0.15 72.09 16.44 0.38
15.01 <0.01 0.17 75.85 17.64 0.27
20.17 <0.01 0.13 56.17 19.28 0.09
0.20 <0.01 0.27 1.38 0.20 <0.01 0.49
1.12 0.05 2.07 1.03 <0.01 0.35
80.15 <0.01 0.18 169.20 80.48 0.12
16.20 <0.01 0.21 69.87 19.34 0.13
15.02 <0.01 0.20 72.37 20.04 0.41
20.71 <0.01 0.19 55.25 22.19 0.11
0.21 <0.01 0.30 1.31 0.19 <0.01 0.67
1.17 0.20 1.72 1.24 0.16
80.25 <0.01 0.16 143.49 73.20 <0.01 0.39
105784.38 <0.01 0.26 184859.74 82248.08 <0.01 0.43
78.74 0.02 0.08 249.59 59.46 0.41
17.68 <0.01 0.27 14.46 15.80 <0.01 0.49
18.79 <0.01 0.28 15.12 16.52 <0.01 0.50
3.65 <0.01 0.15 0.66 2.92 0.12
